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(54) Mobile terminal with removable memory having SIM card function 


(57) The present invention relates to a mobile termi- 
nal (1) for a wireless telecommunication system, with a 
terminal control means (2) for controlling the functions 
of the mobile terminal (1), and a removable memory 
module (5, 12) comprising a memory means (7) and a 
memory control means (6) for controlling the memory 
means (7). The memory module (5, 12) is removably 
connected to the terminal control means (2) by an inter- 
face (4) having several connections for exchanging in- 


formation between the terminal control means (2) and 
the memory control means (6). The memory module (5, 
1 2) further comprises a subscriber identity means (8) for 
providing subscriber identity information to the terminal 
control module (2) via at least one of said several con- 
nections of said interface (4). The removable memory 
module according to the present invention thus advan- 
tageously combines an extended memory function and 
a subscriber identity module function. 
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Description 

[0001] The present invention relates to a mobile ter- 
minal for a wireless telecommunication system, such as 
the GSM or the UMTS system, having a removable 
memory module. 

[0002] Mobile terminals, such as portable telephones, 
palmtops, personal digital assistants or the like, of wire- 
less telecommunication systems of the second genera- 
tion and thethird generation are recently developing into 
more and more versatile and powerful multimedia de- 
vices. Due to the higher transmission data rates be- 
tween the mobile terminal and respective base stations 
of the wireless telecommunication system, increasing 
data amounts have to be stored and managed in the 
mobile terminals. Thus, the concept of removable mem- 
ory modules has been proposed by the applicant. These 
removable memory modules, which are called and pro- 
tected as memory sticks, comprise essentially a mem- 
ory means such as a random access memory (RAM) of 
any kind and a memory control means controlling the 
data reading and writing from and to the memory means. 
Such a removable memory module considerably ex- 
tends the storage capacity of modern mobile terminals. 
Further, the removable memory module may be used 
on the basis of standardised interface connections with 
several different electronic devices, so that a user may 
use valuable information, such as eMail addresses, tel- 
ephone numbers etc., flexibly in different devices by 
simply interchanging the removable memory module. 
On the other hand, mobile terminals for wireless tele- 
communication systems generally require the insertion 
of a subscriber identity module card or SIM card before 
to be operated by a user. A subscriber identity module 
card comprises subscriber identity information identify- 
ing a user or a subscriber to the respectively used wire- 
less telecommunication system. Hereby, a respective 
user is recognised while communicating in the wireless 
telecommunication system so that the respectively con- 
tracted features can be provided by the system and the 
user can be billed. 

[0003] EP 0 564 1 05 A2 proposes a memory module 
adapter which may be removably inserted into a cellular 
radio telephone. The memory module adapter has the 
size and configuration, i.e. electrical contacts, to be 
compatible with a reader for a credit card sized SIM card 
in the cellular radio telephone. Further, the memory 
module adapter comprises a memory module reader 
such as a plugfor a small SIM card. Generally, the mem- 
ory module adapter is described to be a data card o r any 
other form of package enclosing or carrying a memory 
device. However, the only disclosure in relation to the 
exchange of information between the memory module 
adapter and the cellular telephone is that contacts are 
provided, which are compatible in size and configuration 
with a credit card size SIM card reader of the telephone. 
[0004] The object of the present invention is therefore 
to provide a mobile terminal for a wireless telecommu- 


nication system which combines the necessity of pro- 
viding subscriber identity information in a removable de- 
vice with the advantages of a removable memory mod- 
ule considerably expanding the storage capacity of the 

5 mobile terminal. The above object is solved by a mobile 
terminal for a wireless telecommunication system ac- 
cording to claim 1 , which comprises a terminal control 
means for controlling the function of the mobile terminal 
and a removable memory module comprising a memory 

10 means and a memory control means for controlling the 
memory means. The memory module is removably con- 
nected to the terminal control means by an interface 
having several connections for exchanging information 
between the terminal control means and the memory 

is control means, whereby the memory module further 
comprises a subscriber identity means for providing 
subscriber identity information to the terminal control 
module via at least one of said several connections of 
said interface. 

20 [0005] Thus, the mobile terminal according to the 
present invention advantageously combines the func- 
tions of a removable memory module and a removable 
SIM card in a single removable device in a simple and 
effective way. Particularly, the integration of the sub- 

25 scriber identity function and the memory module func- 
tion into a single removable device ensures a high level 
of integration. Further, since the subscriber identity 
means and the memory control means use at least one 
common connection for exchanging information with the 

30 terminal control means a high level of simplicity is 
achieved. 

[0006] Advantageously, the subscriber identity 
means comprises a connector means for connecting a 
removable subscriber identity module card. In this case, 
35 the removable memory module carries a port or a con- 
nector to insert a separate subscriber identity module 
card. 

[0007] Alternatively, the subscriber identity means ad- 
vantageously comprises a subscriber memory means 

40 for storing subscriber identity information. In this case, 
the subscriber identity function is integrated in the re- 
movable memory module and the subscriber memory 
means is a permanent part of the memory module. 
[0008] Advantageously, the subscriber identity 

45 means is connected via respective switch means to said 
at least one of said several connections of said interface. 
Here, the respective switch means can selectively 
switch the respective connection of said interface be- 
tween said memory control means and said subscriber 

50 identity means. The subscriber identity means and the 
memory control means share at least one common con- 
nection of the interface and the selective switch means 
ensures that the wanted subscriber identity function or 
the memory function of the removable memory module 

55 can be selected in a simple way. 

[0009] Particularly, switch means can be easily con- 
trolled by respective control signals and are easy to in- 
tegrate so that the entire removable memory module 
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can be based on a highly integrated IC technology. Ad- 
vantageously, said at least one connection selectively 
connected to said subscriber identity means and said 
memory control means is a data in/out connection. 
Hereby, data stored in the memory means or subscriber 5 
information provided by the subscriber identity means 
are selectively supplied to or from the same connector 
connecting the respective data line to a corresponding 
data in/out connector and line of the terminal control 
means. 10 
[0010] Advantageously, the respective switch means 
is controlled by the terminal control means. Hereby, the 
terminal control means sends a control signal to the re- 
spective switch means in order to switch the respective 
line between the memory control means and the sub- 
scriber identity means. 

[0011] Alternatively, the respective switch means is 
advantageously controlled by the memory control 
means. Hereby, the memory control means transmits a 
control signal to the respective switch means in order to 
switch it between the subscriber identity means and the 
respective line of the memory control means. 
[0012] The mobile terminal according to the present 
invention therefore integrates the subscriber identity 
function and an additional memory function on a sepa- 
rate removable device in a simple and effective way. 
Particularly, the integration of these two functions in a 
single device reduces the space requirements in the 
mobile terminal. Further, by using the same interface 
connections for the subscriber identity means and the 
memory control means of the removable memory mod- 
ule, the number of necessary connections is consider- 
ably reduced. 

[0013] In the following description, advantageous em- 
bodiments of the present invention are explained in 
more detail in relation to the enclosed drawings, in which 

figure 1 shows a mobile terminal and a first embod- 
iment of the removable memory module according 
to the present invention, and 
figure 2 shows a second embodiment of a remova- 
ble memory module according to the present inven- 
tion to be used with the mobile terminal shown in 
figure 1. 

[0014] Figure 1 shows a mobile terminal 1 for a wire- 
less telecommunication system, as e.g. the GSM or the 
UMTS system. The mobile terminal 1 comprises all nec- 
essary elements for the operation in a wireless telecom- 
munication system, such as input keys, display, loud- 
speaker, microphone, antenna, and the like. For the 
sake of clarity, only the elements important and neces- 
sary for the present invention are shown. 
[0015] The mobile terminal 1 comprises a terminal 
control means 2 for controlling the functions of the mo- 
bile terminal 1 . The terminal control means 2 may e.g. 
be a microcontroller, a microchip, orthe like. Particularly, 
the terminal control means 2 is adapted to control the 


information exchange with a removable memory mod- 
ule 5 as shown in a first embodiment in figure 1 or a 
removable memory module 12 as shown in a second 
embodiment in figure 2. It is to be understood, that the 
removable memory modules 5 and 12 shown in figure 
1 and 2, respectively, are only shown schematically and 
that their real sizes are considerably smaller as com- 
pared to the size of the mobile terminal 1 according to 
the present invention. 

[0016] The terminal control means 2 of the mobile ter- 
minal 1 comprises a group 3 of input/output connections 
or input/output pins respectively being connected to a 
corresponding connection or terminal of an interface 4. 
The removable memory module 5 or 12 is adapted to 
be removably connected to the interface 4, e.g. by 
means of a snap-in connection or the like. 
[0017] The interface 4 of the mobile terminal 1 com- 
prises, as shown in figure 1 , a bus state connection BS 
connected with a corresponding bus state pin of the ter- 
minal control means 2 for providing a bus state signal 
to a connected memory module 5 or 1 2. Further, the in- 
terface 4 comprises a data input/output connection con- 
nected to a corresponding data input/output pin IO of 
the terminal control means 2 for exchanging input/out- 
put data with a connected memory module 5 or 1 2. The 
interface 4 further comprises a clock signal connection 
SCLK connected to a corresponding clock pin CLK of 
the terminal control means 2 for providing a clock signal 
to a connected removable memory module 5 or 12. Fur- 
ther, the interface 4 comprises a control voltage terminal 
VCC connected to a corresponding control voltage pin 
VCC of the terminal control means 2 for providing a con- 
trol voltage to a connected removable memory module 
5 or 12. The interface 4 further comprises a steady volt- 
age connection VSS connected to a corresponding 
steady voltage pin VSS of the terminal control means 2 
for providing a steady voltage to a connected removable 
memory module 5 or 12. Typically, the steady voltage 
terminal VSS of the terminal control means 2 is connect- 
ed to ground. The interface 4 may further comprise a 
reserve connection RES connected to a corresponding 
output pin OUT of the terminal control means 2. The re- 
serve connection RES is e.g. a connection reserved for 
further use designed to have space forf uture extensions 
of the functionality. 

[001 8] In case of the first embodiment shown in figure 
1 , the terminal control means 2 supplies a control signal 
via the output pin OUT and the reserve connection RES 
of the interface 4 to the connected removable memory 
module 5 in order to control the switching of the switch 
means 9 as explained below in more detail. In case of 
the second embodiment of the removable memory mod- 
ule 12 shown in figure 2, the reserve connection of the 
interface 4 is not needed to control the removable mem- 
ory module 12. 

[001 9] The removable memory module 5 shown in fig- 
ure 1 comprises a number of electrical connections or 
terminals to be connected with the connections BS, DIO, 
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SCLK, VCC, VSS and RES of the interface 4 of the mo- 
bile terminal 1 . The removable memory module 5 further 
comprises a memory control means 6 for controlling a 
memory means 7. The memory control means 6 may e. 
g. be a microprocessor, a microcontroller or the like. The 
memory means 7 controlled by the memory control 
means 6 is a storage unit to which data can be written 
and from which data can be read. 
[0020] Further, the removable memory module 5 
comprises a subscriber identity means B for providing 
subscriber identity information. The subscriber identity 
means 8 is either a connector means for connecting a 
removable subscriber identity module card or comprises 
a subscriber memory means for storing subscriber iden- 
tity information. In the latter case, the subscriber identity 
means 8 may further comprise a subscriber identity con- 
troller means for controlling the reading and writing of 
subscriber data from and to the subscriber memory 
means. 

[0021] Respective switch means 9 selectively con- 
nect some of the connections or terminals of the remov- 
able memory module 5 with corresponding connections 
or terminals of the subscriber identity means 8 and the 
memory control means 6 in order to control and provide 
a data exchange as necessary. A first switch means 9 
is connected between the bus state signal connection 
BS of the memory module 5 a reset signal connection 
RST of the subscriber identity means 8 and a bus state 
signal connection of the memory control means 6. A 
second switch means 9 is connected between the data 
input/output connection DIO of the memory module 5, 
a subscriber data input/output connection SIO of the 
subscriber identity means B and a data input/output con- 
nection of the memory control means 6. A third switch 
means 9 is connected between the clock signal connec- 
tion SCLK of the memory module 5, a clock signal con- 
nection CLK of the subscriber identity means 8 and a 
clock signal connection of the memory control means 6. 
The first, second and third switch means 9 are connect- 
ed to the reserve connection RES of the memory mod- 
ule 5 to be selectively and simultaneously switched be- 
tween the respective connections of the memory control 
means 6 and the subscriber identity means 8. 
[0022] The first, second and third switch means 9 may 
e.g. be configured as shown enlarged in figure 1 . In the 
shown example, the first, second and third switch 
means 9 respectively comprise a first diode 10 and a 
second diode 11 . A control signal CTL supplied via the 
reserve connection RES is supplied directly to the first 
diode 1 0 but supplied as an inverted signal to the second 
diode 11 . Depending on a supplied control signal CTL, 
an input signal IN, as e.g. a signal supplied from one of 
the connections BS, DIO or SCLK, is either supplied via 
the first diode 1 0 to the respective connection of the sub- 
scriber identity means 8 or via the second diode 11 to 
the memory control means 6. The control means CTL 
is supplied from the terminal control means 2 via the 
OUT pin depending on which of the functionalities of the 


memory module 5 is required. 

[0023] Thus, the connections BS, DIO and SCLK of 
the memory module 5 are selectively used by the sub- 
scriber identity means 8 or the memory control means 

5 6 depending on which of the functionalities is requested 
by the terminal control means 2. In case that the first, 
second and third switch means 9 are switched to the 
subscriber identity means 8, the bus state signal sup- 
plied from the terminal control means 2 via the respec- 

10 tive bus state signal connections BS is used in the sub- 
scriber identity module 8 as a reset signal. Similarly, one 
or more clock signals supplied from the terminal control 
means 2 via the respective clock signal connections 
SCLK is used as a clock signal in the subscriber identity 

15 means 8. Subscriber identity data can be supplied to the 
subscriber identity means 8 via the respective data in- 
put/output terminals DIO or read from the subscriber 
identity means 8 to the terminal control means 2. In case 
that the first, second and third switch means 9 are 

20 switched to the memory control means 6, a bus state 
signal supplied via the bus state signal connections BS 
and a clock signal supplied via the clock signal connec- 
tions SCLK are used in a corresponding way. Data are 
exchanged via the data input/output connections DIO 

25 under the control of the memory control means 6 be- 
tween the memory means 7 and the terminal control 
means 2. 

[0024] It is to be noted, that the control voltage con- 
nection VCC and the steady voltage connection VSS 

30 are also connected to the memory control means 6 and/ 
or the subscriber identity means 8 as necessary. How- 
ever, theirfunction is not importantforthe understanding 
of the present invention and thus no connections are 
shown. Further, the interface 4 as well as the removably 

35 memory module 5 may further comprise additional and 
not shown connections or terminals necessary for fur- 
ther functions as required. 

[0025] The same is true for the subscriber identity 
means 8, which may comprise more than the three con- 

40 nections shown in figure 1 or figure 2, such as an addi- 
tional connection for supplying a variable supply volt- 
age, as e.g. a programming voltage or the like. 
[0026] The subscriber identity means B and the mem- 
ory control means 6 do not necessarily need the same 

45 number and kind of clock signals, so that the terminal 
control means 2 may supply the respectively necessary 
clock signals via the clock signal connections SCLK de- 
pending on which of the two units is addressed. The 
same is true for the bus state signal supplied from the 

50 terminal control means 2 via the bus state signal con- 
nections, which may be varied depending on how the 
setting of the switch means 9 is. For the removable 
memory module 5 according to the first embodiment 
shown in figure 1 , the terminal control means 2 directly 

55 controls and changes the settings of the first, second 
and third switch means 9 by a control signal supplied 
via the reserved connections RES. Here, the setting of 
the first, second and third switch means 9 as directly 
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changed upon the reception of a control signal from the 
terminal control means 2. 

[0027] Figure 2 shows a schematic diagram of a re- 
movable memory module 12 according to the second 
embodiment of the present invention. The essential fea- 
tures and units of the removable memory module ^cor- 
respond to the ones shown for and explained in relation 
to the removable memory module 5 shown in figure 1 . 
The main difference is that the reserve connection RES 
of the interface 4 is not necessary to supply a control 
signal for changing the settings of the switch means 1 3 
and 14 connecting respective connections of the inter- 
face 4, the subscriber identity means 8 and the memory 
control means 6. In the removable memory module 12 
according to the second embodiment shown in figure 2, 
the clock signal connection SCLK of the memory mod- 
ule 1 2 is directly and steadily connected to the clock sig- 
nal connection CLK of the subscriber Identity means 8 
and the clocksignal connection CLK of the memory con- 
trol means 6. A first switch means 13 is connected be- 
tween the bus state signal connection BS of the memory 
module 1 2, the reset signal connection RST of the sub- 
scriber identity means 8 and the bus state signal con- 
nection of the memory control means 6. A second switch 
means 14 is connected between the data input/output 
connection DIE of the memory module 12, the data in- 
put/output connection IO of the subscriber identity 
means 8 and the data input/output connection of the 
memory control means 6. The first switch means 1 3 and 
the second switch means 1 4 are respectively connected 
to and controlled via a switch control signal connection 
SWCTL of the memory control means 6. Thereby, the 
first switch means 13 is a three-state output controlled 
switch means like the first, second and third switch 
means 9 of the memory module 5 shown in figure 1, 
whereas the second switch means 15 of the memory 
module 12 only is a two-state output controlled switch. 
In other words, the first switch means 13 selectively 
switches the bus state signal connection BS between 
the respective connections or terminals of the subscrib- 
er identity means B and the memory control means 6. 
On the other hand, the data input/output connection DIO 
of the memory module 1 2 is constantly and directly con- 
nected to the data input/output connection IO of the 
memory control means 6. The second switch means 15 
is selectively connecting the data input/output connec- 
tion DIO of the memory module 12 and the data input/ 
output connection IO of the memory control means 6 
with the data input/output connection IO of the subscrib- 
er identity means 8. Thus, even during the terminal con- 
trol means 2 is accessing the subscriber identity means 
8, the data exchange is being monitored by the memory 
control means 6. When the terminal control means 2 of 
the mobile terminal 1 first addresses the removable 
memory module 12, it sends a first command to the 
memory control means 6, e.g. via the bus state signal 
connection BS. The first switch means 13 is thus nor- 
mally switched to the memory control means 6 and the 


second switch means 14 is open (disconnected). In 
case that the terminal control means 2 wants to address 
the memory control means 6 and the memory means 7, 
the setting of the first switch 13 and the second switch 

5 1 4 remains unchanged. In case that the terminal control 
means 2 wants to access the subscriber identity means 
8, the memory control means 6, after the reception of a 
respective command, outputs a control signal via its 
switch control connection SWCTL which simultaneously 

10 switches the first switch means 13 and the second 
switch means 14 so that the subscriber identity means 
8 can be addressed. While the terminal control means 
2 accesses the subscriber identity means 8 t the data 
exchange is monitored by the memory control means 6. 

15 When the memory control means 6 recognizes the end 
of the data transfer between the terminal control means 
2 and the subscriber identity means 8, e.g. after detect- 
ing that a certain time period has passed without any 
data having been sent, the memory control means 6 au- 

20 tomatically outputs another control signal via the switch 
control connection SWCTL which switches the first 
switch means 1 3 and the second switch means 1 4 back 
to their original position. 

[0028] Thus, the memory module 1 2 according to the 
25 second embodiment has, compared to the memory 
module 5 according to the first embodiment, the advan- 
tage that one connection less is required for controlling 
the setting of the switches. On the other hand, the re- 
quired processing is more complex. 
30 [0029] As shown enlarged in figure 2, the second 
switch means 14 may comprise a diode 15. A control 
signal CTL supplied from the switch control connection 
tap SWCTL of the memory control means 6 is supplied 
as an inverted signal to the diode 15 in order to selec- 
ts tively connect or disconnect the data input/output con- 
nection tap IO of the subscriber identity means 8. The 
configuration of the first switch means 13 of the memory 
module 12 can e.g. correspond to the configuration of 
the switch means 9 shown enlarged in figure 1 . The oth- 
40 er functionalities and configurations of the subscriber 
identity means B, the memory control means 6, the 
memory means 7 and the several connection taps of the 
memory module 15 correspond identically to the func- 
tionalities and configurations respectively explained in 
45 relation to the memory module 5 shown in figure 1 . 


Claims 

so 1. Mobile terminal (1) for a wireless telecommunica- 
tion system, with 

a terminal control means (2) for controlling the 
functions of the mobile terminal, and a remov- 
es able memory module (5, 12) comprising a 
memory means (7) and a memory control 
means (6) for controlling the memory means 
(7), 
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said memory module (5, 12) being removably 
connected to the terminal control means (2) by 
an interface (4) having several connections for 
exchanging information between said terminal 
control means (2) and said memory control 5 
means (6), 

whereby said memory module (5, 12) further 
comprises a subscriber Identity means (8) for pro- 
viding subscriber identity information to said termi- io 
nal control module (2) via at least one of said sev- 
eral connections of said interface (4). 

2. Mobile terminal according to claim 1 , 
characterized in, 

that said subscriber identity means (8) comprises 
a connector means for connecting a removable sub- 
scriber identity module card. 

3. Mobile terminal according to claim 1 , 
characterized In, 

that said subscriber identity means (8) comprises 
a subscriber memory means for storing subscriber 
identity information. 

4. Mobile terminal according to claim 1 , 2 or 3, 
characterized in, 

that said subscriber identity means (8) is con nected 
via respective switch means (9, 13, 14) to said at 
least one of said several connections of said inter- 
face (4). 

5. Mobile terminal according to claim 4, 
characterized In, 

that said respective switch means (9,13,14) selec- 35 
tively switch a respective connection of said inter- 
face (4) between said memory control means (6) 
and said subscriber identity means (8). 

6. Mobile terminal according to claim 4 or 5, *o 
characterized in, 

said at least one connection selectively connected 
to said subscriber identity means (8) and said mem- 
ory control means (6) is a data in/out connection. 

45 

7. Mobile terminal according to claim 4, 5 or 6, 
characterized in, 

that said respective switch means (5) is controlled 
by said terminal control means (2). 

50 

8. Mobile terminal according to claim 4, 5 or 6, 
characterized in, 

that said respective switch means (13, 14) is con- 
trolled by said memory control means (6). 

55 
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